Objective: As obsessive-compulsive disorder (OCD) is a relatively common psychiatric disorder with a significant suicide risk, the individuation of potential biomarkers of suicidality, such as cholesterol levels, may enable recognition of at-risk subjects. Therefore, the aims of this study were to: 1) evaluate potential differences in clinical and laboratory parameters between patients with and without alexithymia and compare them with healthy controls; and 2) investigate which clinical and laboratory variables were associated with suicidal ideation. Methods: 79 drug-naïve adult outpatients with a DSM-IV diagnosis of OCD were recruited. Alexithymia was measured with the 20-item Toronto Alexithymia Scale (TAS-20), suicidal ideation was assessed with the Scale for Suicide Ideation, and depressive symptoms were evaluated with the Montgomery-Å sberg Depression Rating Scale (MADRS). Serum lipid levels of 40 healthy controls were also evaluated. Results: Alexithymic patients had altered serum lipid levels in comparison with non-alexithymics and healthy controls. Using a linear regression model, the presence of symmetry/ordering obsessions and compulsions, lower HDL-C levels, and difficulty in identifying feelings dimension of the TAS-20 were associated with higher suicidal ideation. Conclusions: Alexithymic individuals with OCD may exhibit dysregulation of the cholesterol balance, which in turn may be linked to suicidal ideation. Further prospective studies are required to elucidate this potential association.
Introduction
The alexithymia construct, formulated from clinical investigations, is multifaceted and includes four different characteristics: a) difficulty in identifying and describing feelings; b) difficulty in distinguishing feelings from bodily sensations; c) a reduction in fantasy; and d) concrete and minimally introspective thinking. 1 Alexithymic individuals also suffer from affective dysregulation, the inability to self-soothe and manage emotions because of a lack of emotional awareness. 1 Alexithymia may be present in 30 to 40% of patients with obsessive-compulsive disorder (OCD) 2 and has also been linked to increased severity and lower insight. 3 Contrary to common belief, OCD patients may be at risk of committing suicide, 4 and the presence of alexithymia may further increase this risk. 5 In fact, several studies have showed that alexithymic features may be positively associated with a history of attempted suicide and increased suicide risk even in absence of depressive symptoms. 6 Undoubtedly, as suggested by Pompili, 7 individuals with unbearable psychological pain sometimes cannot find real words to express the state they are experiencing. Therefore, alexithymic subjects may be more prone to express their unbearable psychological pain as a suicidal act. 8 The role of serum lipid levels in neuropsychiatric disorders has been widely investigated. 9, 10 Some data suggest that the serum lipid profile may be altered in patients with OCD as compared with normal controls, 11, 12 but, to date, findings have been somewhat inconsistent. Moreover, it has been reported that serum lipid levels may be related to suicidal ideation and external-cause mortality, 13, 14 and this may be particularly true for low serum cholesterol levels. 15 As OCD is a relatively common psychiatric disorder that carries a significant suicide risk, the individuation of potential biomarkers of suicidality, such as cholesterol levels, may permit the recognition of at-risk subjects. 4 However, to date, the interrelationships between alexithymia, suicidal ideation, and serum lipid profile in OCD patients have not been studied. Furthermore, evaluating OCD patients with a relatively long history of illness may lead to potential biases because of current or previous pharmacological treatments that may themselves influence alexithymia and serum lipid levels. Therefore, in the present exploratory study, we evaluated only drug-naïve patients with OCD. Specifically, our aims were to: 1) evaluate potential differences in clinical and laboratory parameters between patients with and without alexithymia and compare them to healthy controls; and 2) investigate which clinical and laboratory variables were associated with suicidal ideation using a blockwise linear regression analysis.
Methods

Subjects
Patients aged 18 to 44 years with a diagnosis of OCD at first episode who had never received pharmacological or psychotherapeutic treatment were considered eligible for this study. Diagnoses were made by clinical assessment following the Structured Clinical Interviews for DSM-IV Axis I Disorders (SCID-I). The participants enrolled in the study had a total Yale-Brown Obsessive Compulsive Scale (Y-BOCS) 16 score of at least 16 within the first 10 items.
Exclusion criteria included: any concomitant axis I disorder; organic mental disorders; mental retardation; pregnancy or nursing; known familial hypercholesterolemia; and obesity. Subjects with diabetes, other endocrine disorders, hypertension, liver dysfunction, or other conditions necessitating any chronic pharmacotherapy were excluded. Patients who received medication for cholesterol dysregulation in the last 6 months and those whose body mass changed substantially within the 4 weeks prior to screening were also excluded from the study. Subjects with an IQ f 70 as measured by the Wechsler Adult Intelligence Scale-Revised (WAIS-R) were excluded from the study to avoid potential biases in interpreting results of the Toronto Alexithymia Scale (TAS-20). Past or current substance abuse was also considered as an exclusion criterion.
From January 2010 to December 2010, we recruited 90 consecutive drug-naïve adult outpatients with a diagnosis of OCD at the Mental Health Center of University of Chieti. Of the 90 recruited patients, 10 (11.1%) met exclusion criteria and one (1.1%) refused to participate. Therefore, a total of 79 drug-naïve OCD outpatients were included in the analysis (87.8% participation rate).
Procedures
The rating scales were administered by psychiatrists with at least 5 years' clinical experience, who were supervised by senior psychiatrists (NS, EA, MDG).
Severity of OCD was assessed with the first 10 items of the Y-BOCS. The clinician-administered version of the Y-BOCS symptom checklist was used to assess the presence of five symptom dimensions, designated as aggression/checking, contamination/cleaning, hoarding, sexual/religious obsessions, and symmetry/ordering, as suggested by Mataix-Cols et al. 17 In our sample, the interrater reliability for the Y-BOCS total score was 0.93 (p , 0.001).
Alexithymia was evaluated using the Italian version of the 20-item TAS-20. 18 A score of 61 or higher was considered indicative of alexithymia. The TAS-20 has a three-factor structure: Factor l assesses capacity to identify feelings and to distinguish between feelings and bodily sensations of emotional arousal (difficulty in identifying feelings [DIF]); Factor 2 reflects inability to communicate feelings to other people (difficulty in describing feelings [DDF]); and Factor 3 assesses externally-oriented thinking (EOT). The mean TAS-20 total score was 52.2613.7; 30.4% (n=24) of 79 patients who scored 61 or more were considered positive for alexithymia. In our sample, Cronbach's alpha for the TAS-20 scale was 0.87.
The Beck Scale for Suicide Ideation (SSI), 19 a 3-point clinician-rated scale with statements of suicidal intention, was used to assess suicidal ideation. In our sample, the inter-rater reliability for this instrument was 0.89 (p , 0.001).
The Montgomery-Å sberg Depression Rating Scale (MADRS) was used to evaluate depressive symptoms. 20 In our sample, the inter-rater reliability was 0.95 (p , 0.001) and the mean score was 7.162.0.
Weight was measured (with patients barefoot and wearing light indoor clothing) using a balance beam scale, and height was measured using a stadiometer. Weight and height were used to calculate body mass index (BMI), expressed as kg/m 2 .
The following parameters were measured in all subjects: high-density lipoprotein cholesterol (HDL-C), lowdensity lipoprotein cholesterol (LDL-C), total cholesterol (TC), triglyceridemia (TG), and very-low-density lipoprotein cholesterol (VLDL-C). The TC/HDL-C and LDL-C/ HDL-C ratios were also evaluated. Serum lipid concentrations were determined by enzymatic methods with an Abbott ABA-100 Bichromatic analyzer (Abbott, U.S.). Cholesterol and serum triglycerides were also measured using enzymatic methods (cholesterol: Boehringer Mannheim, Germany; serum triglycerides: Abbott). Serum HDL cholesterol was measured after phosphotungstic acid/MgCl 2 precipitation. LDL-C and VLDL-C concentrations were estimated by the Friedewald formula. Blood samples were taken between 7:00 and 8:30 a.m. after the patients had fasted for at least 10 hours and after a psychiatric evaluation. The serum lipid profile of a control group of 40 normal subjects (20 males and 20 females), with a mean age of 28.366.9 and a mean BMI of 22.261.8 kg/m 2 , recruited from faculty and hospital staff, was also evaluated.
The study was approved by the ethics committee of the University of Chieti. Each patient and healthy control had to understand the nature of the study, and all signed an informed consent document prior to laboratory testing and psychiatric evaluation.
Statistics
Descriptive statistics and percentages were computed for all demographic variables and psychometric scales. All demographic, clinical, and laboratory variables in the present study were checked for deviations from the Gaussian distribution using the Kolmogorov-Smirnov test. Given the normal distribution of the variables, one-way analysis of variance (ANOVA) was used to analyze gender differences. Differences between individuals with and without alexithymia were tested using analyses of covariance (ANCOVA) with TAS-20 positivity/negativity as a factor and age, gender, BMI, and MADRS scores as covariates. Post-hoc analysis was done by employing Bonferroni tests. Effect size (Cohen's d) was calculated by dividing the difference between the mean scores of alexithymic and non-alexithymic patients by the pooled standard deviation (SD). Cohen describes d values of 0.2 as denoting a small effect size, 0.5 as medium, and 0.8 as a large effect. Blockwise linear regression analyses were performed to ascertain which variables were associated with suicidal ideation (SSI as dependent variable). BMI, age, gender, duration of illness, MADRS, Y-BOCS subscales, and the five Y-BOCS Symptom Checklist dimensions were added in the first block. In the second block, HDL-C, LDL-C, TC, TG, VLDL-C, TC/HDL-C, and LDL-C/HDL-C were added to the models. The DIF, DDF, and EOT subscales of the TAS-20 were entered in the last step of both models. The quality of the regression model was tested using the Durbin-Watson statistic. Variance inflation factor (VIF) values were used to detect potential multicollinearity. P-values f 0.05 were deemed statistically significant. All statistical tests were two-sided. Statistical analyses were performed with SPSS version 10.0.0 (2000).
Results
The sample consisted of 43 men and 36 women with a mean age of 28.768.0 years, a mean duration of illness of 6.764.4 years, and a mean BMI of 22.061.7 kg/m 2 , with no differences between alexithymics and nonalexithymics. Five patients (6.3%) had attempted suicide at some point in their life, whereas seven (8.9%) reported a family history of suicide. Gender comparisons between all demographic and clinical variables showed no significant differences.
Comparison between individuals with or without alexithymia, controlling for age, gender, BMI, and MADRS scores, revealed that alexithymics had higher total Y-BOCS, Y-BOCS obsessive subscale, Y-BOCS compulsive subscale, and SSI scores than non-alexithymics (Table 1) . Moreover, they exhibited higher TG and VLDL-C and lower TC, HDL-C, and LDL-C levels than nonalexithymics and healthy controls. Finally, TC/HDL-C and LDL-C/HDL-C ratios were higher in alexithymics as compared with non-alexithymics and healthy controls. Effect size calculation showed that the magnitude of the group effect between alexithymics and non-alexithymics concerning Y-BOCS and its subscales, SSI, TC, HDL-C, LDL-C, VLDL-C, TG, and TC/HDL-C was large, whereas the effect for LDL-C/HDL-C was small. Comparison of serum lipid levels revealed no differences between nonalexithymics and healthy controls.
In the linear regression model ( Table 2) , presence of symmetry/ordering obsessions and compulsions, lower HDL-C levels, and DIF dimension of TAS-20 were associated with greater suicidal ideation (SSI as dependent variable). In the current analyses, the R 2 values accounted for 65% of variance in SSI. In addition, the Durbin-Watson coefficient was 1.83 (near the optimal value of 2.0) and the VIF values for all statistically significant variables were below 2.5, indicating absence of collinearity. A scatterplot of residuals and a plot of regression-standardized residuals indicated a near-normal distribution.
Discussion
To the best of our knowledge, this was the first study to evaluate the relationships between alexithymia, suicidal ideation, and serum lipid levels in a sample of drug-naïve adult outpatients with OCD.
Alexithymics had higher TG, VLDL-C, TC/HDL-C, and LDL-C/HDL-C and lower TC, HDL-C, and LDL-C levels than non-alexithymics and healthy controls, as well as increased OCD severity. These results may be explained by Freyberger's concept 21 of acute ''secondary alexithymia'' as a reaction to stressful situations. Acute secondary alexithymia is described as a transient, statedependent phenomenon that results as a consequence of personal distress, and which may decrease once an acute disease episode has resolved. As alexithymics had higher Y-BOCS and SSI scores than non-alexithymics, serum lipid alterations may reflect a state-dependent phenomenon possibly linked to greater disorder severity.
In our study, alexithymics exhibited greater suicidal ideation than non-alexithymics, and this was associated with lower HDL-C levels as well as with the DIF dimension of TAS-20, regardless of the presence of depressive symptoms. It has been reported that patients with high suicidal ideation may have lower serum HDL-C concentrations, 22 which also seems to apply to our results. Several studies have focused on associations between alexithymia and suicidal behaviors and have found that alexithymia may be positively associated with increased suicide risk. 23, 24 Kauhanen et al. 25 found that alexithymics had a threefold greater risk of death from accidents, injury, or violence, including suicide, when compared to non-alexithymics. In a prospective study, Hintikka et al. 11 confirmed that suicidal ideation was more common among subjects with alexithymia than among non-alexithymics. Moreover, the finding of an association between the DIF dimension of TAS-20 and suicidal ideation is consistent with the results of a previous study 26 that demonstrated that the DIF dimension of the TAS-20 is often related to suicidal ideation, even in absence of depressive symptoms.
In fact, it bears noting that, in our sample, depressive symptoms were not associated with increased suicidal ideation. This finding is in accordance with the work of Torres et al., 27 who reported that depressive symptoms were associated with previous suicidal ideation but not with current suicidal ideation or with suicide attempts. Apter et al. 28 even found an inverse relationship between depression and suicidal behavior in a sample of adolescents with OCD. Clinicians should be aware that the absence of clinically relevant depressive symptoms does not rule out suicidal ideation, and should screen directly for suicidal ideation when indicated. Moreover, in our sample, symmetry/ordering obsessions and compulsions were significantly associated with suicidal ideation, which is consistent with a previous study.
5
Taken together, the results of our study support the notion that alexithymic individuals with OCD may have a dysregulation of cholesterol balance, which, in turn, may be associated with suicidal ideation. The mechanism of this association is unclear. Decreased serum cholesterol levels may reduce cholesterol levels in the brain, which may lead to reduced synaptic plasticity and brain dysfunction associated with impaired neurobehavioral consequences. 29 It has been reported that suicide completers using violent methods were found to have significantly lower cholesterol content in the frontal cerebral cortex as compared with non-violent suicide completers, particularly in the orbitofrontal cortex (OFC) and the ventral prefrontal cortex. 30, 31 There seems to be a connection between vascular serotonergic sensitivity and serum cholesterol levels. 14 Vevera et al. 32 showed that pharmacological cholesterol-lowering therapy altered serotonergic transmission. Low peripheral and central cholesterol levels can reduce the lipid viscosity of neuronal cell membranes, which may decrease exposure of pre-synaptic serotonin transporter or post-synaptic serotonin receptors, 33 leading to decreased serotonin activity, which may in turn increase tendencies toward impulsive, aggressive, and suicidal behavior. 34 Cholesterol deficiency in neuronal membranes may also have a direct negative impact on synapse formation, dendritic outgrowth, and neuronal survival. 35 Moreover, as several studies have 36, 37 shown that OCD patients may have increased oxidative stress and that this correlates with disease severity, we may speculate that lipid peroxidation might be one of the causes of reduced serum HDL-C and altered lipid profile in these patients.
Alexithymia probably results from an inhibitory mechanism that could contribute to a suppression of emotional processing within the right hemisphere and to poorer verbalization of emotional contents (within the left hemisphere). 38 Kano et al., 39 using positron emission tomography (PET), showed that alexithymic males had lower regional cerebral blood flow in the inferior and middle frontal cortex, OFC, inferior parietal cortex, and occipital cortex in the right hemisphere than nonalexithymics while viewing a range of emotional facial expressions. These findings were also largely confirmed by Berthoz et al. 40 in a functional magnetic resonance imaging (fMRI) study. As dyslipidemia (in particular, low TC and HDL-C levels) may be associated with outwardly directed aggression and self-harm behaviors in patients with various diagnoses, this may be the result of a hypothalamic-pituitary-adrenal (HPA) axis disorder caused by stress and neurobiological changes in central lipids, particularly in the OFC and ventral parietal cortex (VPC). 41 Therefore, OFC and VPC dysfunction in alexithymics may cause a perturbation of HPA functioning, leading to a dyslipidemia that may be associated with increased suicidal ideation. 42 However, the relationships between alexithymia, serum lipid levels, and suicidal ideation remain unclear.
This study was exploratory in nature and thus had several limitations that should be acknowledged. The first include the relatively small sample size and the estimation of LDL-C and VLDL-C levels by the Friedewald formula. Moreover, even if severity of OCD and suicidal ideation were analyzed using clinician-rated scales, alexithymia was assessed by a self-report scale, with possible biases due to the inherent nature of these instruments. Finally, we employed a cross-sectional design, which limits statements regarding causality, and our study lacks follow-up data. In fact, the cross-sectional nature of the present study prevents us from drawing any definite conclusions on which might be the primary phenomenon (alexithymia or dyslipidemia). Therefore, prospective studies, with repeated serum lipids evaluations before, during, and after pharmacological treatment, are needed to elucidate this. Future studies should also evaluate apolipoprotein A1 and B100, as their ratio may be a more appropriate measure than the HDL-C/LDL-C ratio.
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